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USE OF CARTILAGE OLIGOMERIC MATRIX PROTEIN FOR THE TREATMENT OF RHEUMATOID ARTHRITIS 

Background 

The present invention relates to use of cartilage 
oligomeric matrix protein or fragments or analogues 
thereof, for the manufacture of a pharmaceutical compo- 
5 sition for the prevention or treatment of arthritic con- 
ditions in mammals. 

Arthritis is a common name for several inflammatory 
joint diseases, e.g. rheumatoid arthritis, bacterial 
arthritis, ^ ^ac tiy e^ a r t hr i t is, and cry stal^induc ed _^ 

10 arthritis. Rheumatoid arthritis (RA) comprises a large 
group of non-bacterial conditions. Classical rheumatoid 
arthritis normally affects several joints (polyarthri- 
tis) , but may also be restricted to a single joint (mono- 
arthritis) . The attack of the joint cartilage is only one 

15 of several factors which degenerate the cartilage and the 
bone and destroy the joint function. Also the joint 
capsule, the ligaments, and the bone tissue are affected. 
Description of the Prior Art 

At present, the symptoms of e.g. rheumatoid arthri- 

20 tis for some patients can be alleviated and the joint 

function be maintained or improved by medical treatment, 
e.g. with corticosteroids or methotrexat, physiotherapy, 
or surgical treatment. However, several patients are 
difficult or impossible to improve by treatment. Further, 

25 there exists no method for prevention of rheumatoid arth- 
ritis. 

Thus, there is a need to prevent the symptoms of 
rheumatoid arthritis. There is also a need of further 
alleviating and reducing the symptoms of rheumatoid 

30 arthritis - 

Summary of the Invention 

An object of the present invention is to prevent or 
alleviate the symptoms of arthritic conditions. This 
object is achieved by use of cartilage oligomer matrix 

35 protein (COMP) , or fragments or analogues thereof, for 
the manufacture of a phamaceutical composition for the 
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prevention or treatment of arthritic conditions in mam- 
mals. In a preferred embodiment of the present invention, 
the symptoms of rheumatoid arthritis are prevented or 
alleviated, 

5 The present invention is based on the surprising 

observation made by the present inventors that COMP is 
arthritogenic. Rheumatoid arthritis is an autoimmune 
disease, i.e. it is considered to be due to a malfunction 
of the inutiune system of mammais wherein the irruaune system 

10 fails to distinguish between foreign substances exposed 
to the mammal and the various endogenous substances of 
the mammal and begins to make antibodies to the latter. 

Cartilage oligomer matrix protein (COMP) is an 
524 kDa oligomeric glycoprotein and is primarily present 

15 in the upper parts of articular cartilage. In all types 
of cartilages it is synthesized by chondrocytes. The 
glycoprotein is composed of five identical sulphide-link- 
ed subunits with an apparent Mr of about 100 kDa each. It 
is markedly anionic, probably due to a high content 

20 (about 30%) of aspartic and glutamic acid, and has also 
high contents of cysteine, giving an extensive disulphide 
bonding . 

COMP and its characterstics is extensively described 
in (1). Further, the nucleotide and the deduced amino 

25 acid sequence of COMP is presented in (2) . Furthermore, 
the model of COMP is shown in (8). 

As hydroxyproline has not been found in COMP, COMP 
does not contain any collagenous region. From the carbo- 
hydrate composition, the presence of N-linked, but not of 

30 0-linked oligosaccharides, can be predicted. The presence 
of xylose, together with galactose amine and glucuronic 
acid in close to equimolar amounts, indicates substitu- 
tion with chondroitin sulfate. The values of xylose, 
glucuronic acid and galactose amine suggests that each 

35 COMP subunit carries 3-4 chondroitin sulfate chains of 
14-15 disaccharides each. 
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Thus, COMP is a known compound and has previously 
been described as being useful in diagnostic methods for 
estimating the degree of cartilage degradation in 
arthritic patients (9) . 
5 It is already known that autoimmune reactions to 

certain cartilage antigens present in the joint cartilage 
cab be used to induce rheumatoid arthritis in animal 
models. Collagen of different types (II, IX, and XI) and 
aggrecan have been classified as cartilage autoantigens 

10 inducing autoimmunity and rheumatoid arthritis in animal 
models . These antigens Tiave also been ^ed^ in Effort s^to^ 
treat rheumatoid arthritis. 

However, it has not previously been shown that COMP 
is arthritogenic and therefore potentially of use in the 

15 treatment of rheumatoid arthritis. The inventors of the 
present invention have reached these results after 
experiments in which COMP has been added to rats. These 
experiments are described below. 

The present invention therefore relates to the use 

20 of cartilage oligomeric matrix protein (COMP) , or 

fragments or analogues thereof, for the manufacture of a 
pharmaceutical composition for prevention or treatment of 
arthritic conditions in a mammal, wherein the 
pharmaceutical composition is administered in an amount 

25 effective to prevent or treat the arthritic condition. 

In one embodiment, the pharmaceutical composition 
comprises an RNA or DNA sequence capable of expressing 
the COMP or fragments or analogues thereof, or a vector 
cell containing said RNA or DNA sequences, 

30 The pharmaceutical compositions of the present 

invention optionally also comprise one or more substances 
selected from the group consisting of collagene II, 
collagene IX, collagene XI, and aggrecan, or fragments or 
analogues thereof. 

35 The COMP of use in the present invention may be of 

human, bovine, or rat origin, produced by microorganisms 
or chemically synthesized. 
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Figure relating to the Experiments 

Fig. 1 shows the humoral reactivity to bovine COMP 
and rat COMP in sera from rats immunized with bovine 
COMP. An ELISA procedure was used to assess the humoral 
5 reactivity to COMP in sera from LEW. 1 AVI {o) and F344 (•) 
rats, 16 and 38 days after immunization with 
50-150 fig/rat of bovine COMP. 
Experiments 

The rat strains LEW . lAVl (DA) and F344 were original - 

10 ly derived from Zentralinstitut fiir Versuchstierzucht, 
Hannover /^GemsmyT^lChafl^ and^enetxcs of these 

strains are described in Genetic monitoring of inbred 
strains of rats (3). All strains were bred at the Bio- 
medical Center in Uppsala and housed there or at the 

15 Karolinska Hospital under specific pathogen-free condi- 
tions. They were free from pathogens as determined by a 
health monitoring program for rats (Nov. 1995) at the 
National Veterinary Institute in Uppsala, Sweden. The 
rats were kept in a 12 h light /dark cycle, housed in 

20 _ polystyrene cages containing wood shavings and had free 
access to water and rodent chow. Rats used in experiments 
were females aged 10-19 weeks. All procedures involving 
animals were performed according to the guidelines pro- 
vided by the central board for animal experiments at the 

25 Swedish Department of Agriculture. The experiments were 
approved by the Ethical board for animal experiments in 
Stockholm-North. 

Induction of arthiritis with bovine COMP and rat CII 

Induction of arthritis with COMP was performed as 

30 follows: bovine COMP, prepared from cartilage (1), was 
dissolved in phosphate buffered saline (PBS) pH 7 . 4 at a 
concentration of 0.5 or 1.5 mg/ml. This solution was 
emulsified with an equal volume of incomplete Freund's 
adjuvant (Difco, Detroit) and 200 ^1 of the emulsion was 

35 injected intradermally at the base of the tail (50 or 
150 ng/rat respectively) . Induction of arthritis with 
collagen was performed as follows: rat collagen type II 
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(CII), prepared from a chondrosarcoma (4, 5), was dis- 
solved in 0,1 M acetic acid at a concentration of 
1.5 mg/ml. This solution was emulsified with an equal 
volume of incomplete Freund's adjuvant and 200 ^il of the 
5 emulsion was injected intradermally at the base of the 
tail (150 jig/rat) . 
Evaluation of arthritis 

Arthritis was assessed using a scale from 0-16, each 
of four paws being scored from 0-4 in which G-no arthri- 

10 tis, l-3=a summary of points as follows: swelling of the 
ankTe-l point, swelling of one or' more intratarsar~and7or 
metatarsal joints-1 point, and swelling of one or more 
interphalangeal joints-1 point, 4=swelling of all joints, 
i.e. the entire paw. The rats were examined every second 

15 to fourth day from day 10 until day38 after immunization. 
Preparation of draining lymph node cells 

Inguinal lymph node cells from rats immunized with 
COMP and from non-immunized control rats were obtained by 
dissection of the lymph nodes and gentle grinding through 

20 a tea-strainer. The cell suspensions were washed three 
times in PBS pH 7,4. 

Measurement of cellular reactivity to bovine COMP: Proli- 
feration 

The inguinal lymph node cells were suspended at 
25 1x10^ cells/ml in DMEM (X) supplemented with 5% FCS 

(Hyclone, Logan, UK), penicillin (100 u/ml) , glutamine 
(2 nM) and streptomycin (100 jig/ml) , all from Sigma, St 
Louis, MO. Cells from individual animals were plated in 
96-well round-bottom cell culture plates (Nunc, Roskilde, 
30 Denmark), 0.2 ml per well. Antigens were added to trip- 
licates of wells for each animal, dissolved in 10 \il PBS 
pH 7.4, to give the final concentrations: COMP, 10 jig/ml 
and 50 |ig/ml, or ConA 5 ^ig/ml. As control, 10 fil of PBS 
were added to the wells. The cells were incubated for 96 
35 hours in 37''C and 5% CO2/ and cell proliferation assessed 
by labelling proliferating cells in each well with 1 fiCi 
of ^H-thymidine for the final 6 hours before cell 
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harvest. Incorporation of label was determined by liquid 
scintillation counting. 
Purification of rat COMP 

Rat COMP was prepared from Swarm rat chondrosarcoma 
5 (6) . Briefly, frozen Swarm rat chondrosarcoma was homo- 
genized in PBS containing 1 mM phenylmethanesulfonyl 
fluoride (PMSF) and 2 mM N-ethylmaleimide (NEM) followed 
by centrifugation for 30 min at 15 000 g. The homogeniza- 
tidh arid ceritrifugation was repeated twice, followed by 
10 extraction of COMP in the same buffer containing in addi- 
tion 10 mM EDTA. The EDTA extract was^iluted iTl in ^ ^ 
water and applied to an anion exchange column (20x1.6 cm) 
of DEAE Sepharose CL-6B (Pharmacia LKB Biotechnology) 
equilibrated with 10 mM tris containing 2 mM EDTA. The 
15 coliamn was eluted with a gradient of 0-1.0 M NaCl in the 
same buffer. COMP containing fractions were concentrated 
by ultrafiltration (YM-IO filter, Amicon) and applied to 
a gel filtration column (50 x 1.6 cm) of Superose 6 
(Pharmacia LKB Biotechnology), and eluted with PBS 
20 containing 2 mM EDTA. 

Quantitation of humoral anti-bovine COMP, ant i -rat COMP 
and anti-rat CII immunity 

IgG antibody titers to COMP or CII were determined 
using an enzyme-linked immunosorbent assay (ELISA) . 
Maxisorp Micro-ELISA plates (Nunc, Roskilde, Denmark) 
were coated overnight at 4**C with 10 ^ig/ml of rat CII or 
2-10 fig/ml of COMP in PBS pH 7.4. Individual sera were 
diluted, added and bound antibody was detected by incuba- 
tion with alkaline phosphatase-conjugated goat anti-rat 
IgG, specific for heavy and light chains (Jackson Immuno- 
research Laboratories, West Groove, PA) . The subsequent 
quantitation of bound enzyme was performed with a p-nit- 
rophenyl-containing substrate buffer in an E-max spectro- 
photometer (Molecular Devices, Sunnyvale, CA) . Data are 
presented as antibody units (AU) per ml, calculated by 
comparison with the linear portion of a standard curve 
using positive and pooled anti-CII serum or anti-COMP 



25 



30 



35 



wo 98/46253 



PCT/SE98/00682 



7 



serum from LEW.lAVl rats with given arbitrary values of 
100 AU/ml respectively. Each plate contained positive 
reference serum, serum samples to be measured and nega- 
tive serum controls in duplicates. Negative serum con- 
5 trols were individual sera from non-immunized LEW.lAVl 
rats. 

RESULTS 

Arthritoqenicity of bovine COMP in LEW.lAVl and F344 rats 
in the first experiment, six LEW.lAVl rats were 

10 immunj-zed with 50 |ig COMP/rat (table 1) . 15-19 days 
later, three of these (3/6) developed arthritis which 
mainly affected the hind ankles. The disease was self- 
-limiting, there were no macroscopic signs of arthritis 
or ankylosis 38 days after immunization. In the second 

15 experiment, nine LEW.lAVl rats and four age-matched F344 
rats were immunized with 150 |ig COMP/rat (Table 1) . This 
higher dose of COMP resulted in a similar incidence of 
arthritis in the LEW.lAVl rats (5/11) but the disease 
appeared earlier, 12-14 days after immunization. Further- 

20 more, the arthritis was more servere and typically 

affected ankle joints and metatarsal joints in the hind 
paws, arthritis in finger joints and fore paws was also 
observed. Two rats were monitored clinically until 
38 days after immunization at which time they had signs 

25 of ankylosis. In contrast to rats of the LEW.lAVl strain, 
F344 rats appeared less susceptible to COMP-induced arth- 
ritis since only minimal signs of disease could be detec- 
ted, at a late time-point 25-29 days after immunization, 
in one out of four rats. 

30 Humoral reactivity to bovine COMP in individual LEW.lAVl 
and F344 rats, 16 days after immunization with bovine 
COMP 

Analysis of individual sera demonstrated humoral 
reactivity to COMP in both F344 rats and LEW.lAVl rats 
35 (Table 1). There was no correlation between presence of 
antibodies and arthritis. 
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Humoral cross-reactivity between bovine COMP and rat COMP 

Sera from LEW.lAVl and F344 rats, immunized with 
bovine COMP, were tested for humoral reactivity to bovine 
COMP and rat COMP (Figure 1) . The reactivity to bovine 
5 COMP correlated well to that against rat COMP in both rat 
strains, which demonstrates that the humoral immune res- 
ponse induced by immunization with bovine COMP is auto- 
immune . 

Hinnoral reactivity to CQMF and CI I in LEW . l-AVl rats with 

10 arthritis induced by immunization with COMP or CXI 

Sera from LEW.lAVl rats immunized wTth^incom^leTe ^^^^^ 
Freund's adjuvant alone, or together with bovine COMP or 
rat CII respectively, were tested for humoral reactivity 
to both bovine COMP and rat CII. The results depicted in 

15 Table 2 demonstrate that reactivity to COMP and CII 

develops in LEW.lAVl immunized with the respective anti- 
gens, and that there is no cross-reactivity between these 
two antigens. Interestingly, there were no signs of an 
anti-CII reactivity in rats with COMP-induced arthritis. 

20 , No or minimal reactivity to COMP was detected in rats 
with Cll-induced arthritis. 

Two features of the humoral and cellular immune 
response in arthritic animals were of principal interest. 
Firstly, the humoral reactivity to COMP was apparently 

25 not accompanied by reactivity to rat collagen type II 
(CII) . Thus, there is no evidence for immunological 
cross-reactivity between these two arthritogenic anti- 
gens, neither is there evidence for spreading of the 
humoral autoimmune response to rat CII. Secondly, a 

30 marked proliferative cellular immune response towards 

COMP was evident. This implies that the nature of T-cell 
mediated immune reactions towards COMP is more amenable 
to study than those to previously described cartilage 
autoantigens, such as rat CII which induces little or no 

35 in vitro T-cell proliferation (unpublished results) . 

In this study it was also demonstrated that while 
the LEW.lAVl strain were permissive for COMP-induced 
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arthritis, F344 rats appeared resistant. This indicates 
that susceptibility is genetically determined. 

COMP is of interest as an arthritis-inducing antigen 
for several reasons. Firstly, COMP is present in the most 
5 superficial parts of the articular cartilage where it may 
be accessible to immune cells in the joints. Secondly, 
COMP is released into synovial fluid and serum of 
patients with early destructive arthritis (7), implying 
that this protein is also accessible to circuiating 

10 iMttune cells ^ It has not earlier been reported whether an 
induced autoimmunity against COMP can cause arthritis 
such as in this present study, nor whether autoimmune 
reactions towards COMP occur in patients with arthritis. 
Bovine and rat COMP used in these experiments were 

15 purified from cartilage such that no contamination of 
other proteins could be detected, as observed by the 
absence of other proteins than COMP on SDS-PAGE gels used 
for the biochemical characterization (data not shown) . 
However, the existence of minor contaminants in the pre- 

20 paration may not be excluded, but such contaminants are 
unlikely to be responsible for arthritis induction since 
their concentrations would be orders of magnitude lower 
than that of other arthritogens used in rats. That conta- 
minating collagen type II is not involved in arthritis 

25 development is also indicated by the lack of a humoral 
immune response to rat CII in rats immunized with the 
COMP preparation. 
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Table, 1. Development of arthritis and humoral reactivity 
to COMP in LEW.lAVl rats and F344 rats after immunization 
with COMP. 



B«f Strain 




Dose of 


Day of 


Maximal 


Severity 


a-COMP 


a-COMP 






COMP 


Onset 


Severity 


38 dpi 


(AU) 


(AU) 






(|ig/rat) 




0-38 dpit 




16 dpi ' 


38 dpi. 


LEW.1AV1 


al 


50 


15 


1 


0 


nd*' 


219 


(6) 


b2 


SO- 




0 


0 


nd 


^.153 „ 




a3 


50 


- 


0 


0 


nd 


213 




84 


SO 


- 


0 


0 


nd 


114 




as 


SO 


19 


2 


0 


nd 


215 




a6 


50 


19 


3 


0 


nd 


326 


LEW. 1 AVI 


br 


ISO 


12-1 4 


2 


narf 


1 55 


na 


(n) 


bZ' 


1S0 


12-14 


5 


na 


1 52 


ria 




b3 


150 


• 


0 


0 


210 


219 




b4* 


150 


12-14 


2 


na 


117 


na 




bS 


150 


- 


0 


0 


148 


166 




b6 


150 


12-14 


4 


2 


137 


265 




b7 


150 


12-14 


7 


6 


142 


483 




b8 


150 




0 


0 


151 


£43 




b9 


ISO 


• 


0 


0 


85 


178 




bio- 


150 


* 


0 


na 


136 


na 




bir 


ISO 


• 


0 


na 


170 


na 


F344 


b12 


ISO 




0 


0 


157 


298 


(*) 


bl3 


150 




0 


0 


199 


300 




b14 


ISO 




0 


0 


160 


361 




bis 


150 


26-29 


1 


0 


118 


453 



LEW.1AV1 and F344 rats were immunized with bovino COMP in Incomplete Freund's 
adjuvant, the humoral reaclivily was tested against bovine COMP dy an ELISA 
procedure, ji?=anifnal number. tdpi«days post-immunization, 'lliese rats were killed 
16 dpi. ••ndanot done, ttnaonoi applicable because rats were killed 16 dpi, 
SUBSTITUTE SHEET (RULE 26) 
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Table 2. Humoral reactivity to COMP and collagen type II 
(CII) in LEW.lAVl rats immunized with incomplete Freund's 
adjuvant (IFA) alone, or together with COMP or CII. 



Rats immunized 


Maximal 


a-CII 


o-COMP 


with: 


severity 


(AU) 


(AU) 


^ IFA (6) 


^ 0 


^ 0 


0 


CII+IFA (5) 


7-12 


61-223 


0-2 


COMP+IFA (5) 


1 -7 


0 


215-483 



Sera were obtained from rats which developed bovine 
COMP-lnduced arthritis (38 days post Immunization, dpi), 
rat collagen-induced arthritis (28 dpi) or, as a control, 
from rats immunized with IFA (28 dpi). 



SUBSTITUTE SHEET (RULE 26) 
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Table 3. Proliferation of lymph node cells from LEW.lAVl 
rats immunized with COMP, a comparison between iinstimu- 
lated cells and cells stimulated with COMP or Con A. 



Animal 


Arthritis 


Proliferation 


(cpm) stimulated by: 


number 


Severity 


Control 


COMP 


Con A 


1 


2 


1506 


12433 


26315 


2 


5 


2754^ 


2f014 


37624 " 


3 


2 


4541 


25604 


38135 


4 


0 


3658 


28820 


40961 



Lymph node cells were prepared from four female LEW. 1 AVI rats 
16 days after Immunization with ISO^g/rat of bovine COMP 
emulsified in incomplete Freund's adjuvant. The cells were either 
unstimulated (control) or stimulated with bovine COMP (10 jig/ml) 
or with Con A (5 |ig/m(). 



SUBSTITUTE SHEET (RULE 26) 
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The expression "fragments" of COMP used throughout 
the application include any partial amino acid sequences 
or modified partial sequences thereof, i.e. those being 
shorter in length than COMP and/or containing any 
5 deletions/substitutions or modifications to the 

constituent amino acids, that are capable of inducing a 
biological response similar to COMP, i.e. the ability to 
suppress or eliminate T-cell or B-cell mediated and/or 
T— cell or B=ce-1-1 dependent autoimmune response, or act in 

10 a manner so as to inhibit the arthritogenic effects of 
IZOMP . Tfi¥ expreision""analog^u^ useT througHout 

the application includes compounds (both peptides and 
non-peptide chemical compounds) that possess similar 
biological activity to COMP, i.e. the ability to 

15 eliminate or suppress the T-cell or B-cell mediated 

and/or T-cell or B-cell dependent autoimmune response, or 
act in a manner so as to inhibit the arthritogenic 
effects of COMP, Thus, the latter expression includes 
amino acid sequences which differ from the amino acid 

20 sequence of COMP by one or more amino acids, while 

retaining substantially equivalent biological activity, 
as well as chemical compounds which mimic the biological 
activity of COMP in its ability to suppress or alleviate 
the symptoms of rheumatoid arthritis. 

25 The pharmaceutical composition comprising COMP or 

the fragments or analogues thereof may be administrated 
to a mammal, preferably a human, in a number of known 
routes including oral, mucosal, nasal, rectal or vaginal 
route, or by inhalation or injection. 

30 For oral administration the pharmaceutical composi- 

tion may be e.g. tablets, pills, capsules, syrups, 
powders, granules, or solutions. 

For oral administration the active compound may be 
admixed with an adjuvant or a carrier, e.g. lactose, 

35 saccharose, sorbitol, mannitol, starches such as potato 
starch, corn starch or amylopectin, cellulose derivati- 
ves, a binder such as gelatine or polyvinylpyrrolidone, 
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and a lubricant such as magnesium stearate, calcium 
stearate, polyethylene glycol, waxes, paraffin, and the 
like, and then compressed into tablets. If coated tablets 
are required, the cores, prepared as described above, may 
5 be coated with a concentrated sugar solution which may 
contain e.g. gum arable, gelatine, talcum, titanium di- 
oxide, and the like. Alternatively, the tablet may be 
coated with a suitable polymer dissolved in a readily 
volatile organic solvent. 

10 For the preparation of soft gelatine capsules, the 

™ compound may be-admixed=with ergr a vegetable-oil or-=- 
polyethylene glycol. Hard gelatine capsules may contain 
granules of the compound using either the above mentioned 
excipients for tablets, e.g. lactose, saccharose, sorbi- 

15 tol, mannitol, starches, cellulose derivatives or gela- 
tine- Also liquid or semisolid formulations of the drug 
may be filled into hard gelatine capsules. 

Liquid preparations for oral application may be in 
the form of syrups or suspensions, for example solutions 

20 containing the compound, the balance being sugar and a 

mixture of ethanol, water, glycerol and propylene glycol. 
Optionally such liquid preparations may contain colouring 
agents, flavouring agents, saccharine and carboxymethyl- 
cellulose as a thickening agent or other excipients known 

25 to those skilled in art. 

The pharmaceutical composition may also include 
pharmaceutically acceptable carriers, such as water, 
suspending agents, and emulsifying agents. 

Also, mucosa binding compounds may be included in 

30 the pharmaceutical composition. 

The exact dosages of the active ingredient, i.e. 
COMP or the biological active fragments or analogues 
thereof, depend on the age, sex, and physical condition, 
i.e. the severity of rheumatoid arthritis, of the patient 

35 and on any concurrent treatments. However, the dosage has 
to be such that the symptoms of rheumatoid arthritis are 
prevented or alleviated. 
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In another embodiment the pharmaceutical composition 
according to the present invention comprises COMP or 
fragments or analogues thereof in combination with one or 
more arthritogenic substances chosen from the group 
5 consisting of collagene II, IX, XI, and aggrecan, or 
fragments or analogues thereof, 

COMP, and fragments or analogs thereof, may be 
isolated from the naturally occuring material as 
described in ( 1 } or may be expressed from the nucleotide 

10 sequence given for COMP in (2). The skilled man will be 
awaYe as^tb hovTTuch express i"oh maY^be oBtaineci^hd how 
such fragments or analogs may be prepared from the 
nucleotide sequence. COMP and its fragments and analogs 
may also be chemically synthesized using the deduced 

15 amino acid sequence given in (2) . 

The present invention therefore also relates to the 
use of COMP as described above, wherein the 
pharmaceutical composition comprises RNA or DNA sequences 
expressing COMP or fragments or analogues thereof, or a 

20 vector cell containing said RNA or DNA sequences. Thus, 
the RNA or DNA sequences are administrated to the mammal 
either directly or via the vector cell. 

COMP or the fragments or analogues thereof may have 
any origin, but has preferably human, rat, or bovine 

25 origin. It may be prepared by purification from any of 
these origins by means of standard methods. It can also 
be expressed by a microorganism or be chemically synthe- 
sized, as described above. 

According to the present invention COMP or fragments 

30 or analogues thereof may be added in a pharmaceutical 

composition administration to mammals in order to prevent 
or alleviate the symptoms of arthritic conditions, 
preferably rheumatoid arthritis. Thus, when the 
pharmaceutical composition according to the present 

35 invention is administrated to a mammal, preferably a 

human, having rheumatoid arthritis, COMP or the fragments 
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or analogues thereof acts as a kind of tolerogen and 
thereby induces immunological tolerance. 

Further, COMP or fragments or analogues thereof may 
also be used to prevent arthritic conditions, preferably 
5 rheumatoid arthritis by administration to a mammal 

suspected to develop such arthritic conditions, e.g. due 
to genet ical predictions. In such a case, the disturbed 
balance due to autoimmunological reactions will never 
appear/ nor the arthritic condition = 
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CLAIMS 

1. Use of cartilage oligomeric matrix protein 
5 (COMP) , or fragments or analogues thereof, for the 
manufacture of a pharmaceutical composition for the 
prevention or treatment of arthritic conditions in a 
mammal, wherein the pharmaceutical composition is 
administrated in an amount effective to prevent or treat 
10 the arthritic condition. 

^2 V Use-according to-claim^l™wherein the^ pharmaceu- 
tical composition comprises an RNA or DNA sequence 
capable of expressing COMP or fragments or analogues 
thereof, or a vector cell containing said RNA or DNA 
15 sequences, 

3. Use according to claim 1 or 2, wherein in the 
pharmaceutical composition optionally also comprises one 
or more substances selected from the group consisting of 
collagene II, collagene IX, collagene XI, and aggrecan, 

20 or fragments or analogues thereof. 

4. Use according to claim 1, wherein the COMP has 
human, bovine, or rat origin, or has been produced by 
microorganisms or has been chemically synthesized. 

5. Use according to any one of the preceding claims, 
25 wherein the pharmaceutical composition is administrated 

by the oral, mucosal, nasal, rectal or vaginal route, or 
by inhalation or injection. 

6. Use according to claim 1, wherein the mammal is a 
human. 

30 7. Use according to claim 1, wherein the arthritic 

condition is rheumatoid arthritis. 
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